Location and ultrastructure of Borrelia japonica in naturally infected Ixodes ovatus and small mammals.
The internal organs of Ixodes ovatus and the ears of wild rodents (Apodemus speciosus, Eothenomys smithii) and an insectivore (Crocidura dsinezumi) were cultured to isolate borreliae; positive samples were examined for the distribution and dissemination of spirochetes in the host tissues using electron microscopy. Seven isolates were derived from the unfed ticks and the three species of mammals. These isolates were identified as Borrelia japonica judging from the outer surface protein profile using sodium dodecyl sulfate-polyacrylamide gel electrophoresis and reactivity to a B. japonica-specific monoclonal antibody. Borreliae were found only in the midgut lumen of the tick in close contact with the microvilli on the midgut epithelium; on the other hand, borreliae found in the ears of mammals existed freely in the collagenous intercellular substances of connective tissues or in close contact with fibrocytes. The ultrastructural disparities between the borreliae in ticks and mammals appeared to correspond to differences in motility. Interestingly, the borrelia which invaded through the perineurium appeared to contact the basement membrane of a Schwann cell that enclosed several nonmyelinated nerve fibers. This may offer important information regarding the involvement of the nervous system in Lyme disease.